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(34> sapA de poraj expandabilA 



(87} Rezumat: tnventia se refer* to o 6ape de 
foraj expandabHa, utilize** pentru forajul sorv 
deior pentru fluide, in minertt sau In ato lu- 
crart mdustriele. Sapa de foraj expendaMa 
a«gure Introducarea elemerrtelor tfitctoare (a 
tatpa sonde* af achimbaree lor fare extragerea 
garnlturii. pdn faptuf ci esta aicitijfce din 
n%t» role annate (1), fixate la capfttul unui tub 
(2) de spfitare si ghidare. La capacul inferior a) 
tubulul (fi] de spfilare 9 ghidare, sunt preve- 
zute niste urechi de fixara (3), de care aunt 
articulate ni$ta brate cardanice infertoare (4). 
corespunzfitoare fiaodrei role din^ata (1). 
Recare brat cardanic inferior (4) esta fixat 
Tntr-un fus cardan (3) ce se afta" Tn intanorut 
unei role largrtoare [61, la extmntatea cdreta 
esta montat un brat cardanic superior (7). 
Brazil cardanic superior (7) aste fixat pe un 
arc cJicokia! (8). ce asigura expandarea cape) 
de foraj. 

Ftevendioart: 1 
Rguri: 3 
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Inventia se refer* la o sapa de 
foraj expandabila, utffizatfi perrtru fonajul 
sondelor pentru fluide. Tin minerit eau Tn 
alte lucrfiri industriale. 

Este cunoscucS o sapS de foraj cu 5 
rale multiple, alc*feufc& din niste suban- 
sambluri de largire, de absorbtfe, de ghi- 
dare si de cotectare a detritusuiui , 
Subansamhlul de largire cupnnde o 
ftensa superioara, ce serveste la rea- 10 
fearea legSturii cu o garniture de foraj si 
care este solidarizata de o flansa infe- 
rioara prin interntediul unui carp tubular 
si a unor nervuri. 

De flansa inferioard, sunt fixate niste ju- is 
gun penferice. precum si niste suporturi 
de care sunt eolidarizate niste juguri in- 
termediere. De jugurile intarmediare, 
sunt montate n^te subansambturi de 
dislocare a rocii. De corpuj tubular, sunt 20 
montafi prin intermedin unor rutmenti 
radialhsxiali, un arbore tubular solidizat 
de o flansa strabfituta de o teava de ab- 
sorbtie. 

Subansamblul de absorbtie este rtgidizat 25 
de un subansamblu de ISrgire. 
Subansamblul de ghidare si colectare 
cuprinde un carp tubular, de al carui 
capdt este fixatS o platforms troncomca 
cu bata mare tfepusfi ©pre Tn sus, Tn 30 
care sunt practfcate gauri de circulate. 
De corpul tubular sj de platforms, sunt 
rigidizate niste nervun. si Tn corp sunt 
montati prin intermediul unor rulmenti 
radiafi-axiati. un arbore tubular, avind un 35 
capdt solidarizat de o flansfi inferioare a 
subansamblului de absorbtie cu ajutorut 
unor stifturi de pazitfonare. Intra corp si 
arbore, exista un spatiu Inelar plin cu 
lubrifiant. etansat fata de exterior de 40 
c&tre niste gamituri malare. 

Sapa de foraj expandable, con- 
form inventfei, aslgurft introducerea ele-. 
mantelor taietoare la talpa sonde! si 
schimbarea lor la uzura fara exfcrageree 45 
garniturii de prajini prin aceea ca este 
prevfizutS cu niste urechi de fixare, dis- 
pute pe tubul de spalare si ghidare, pe 
care sunt articulate niste brate car* 
danice inferioare, corespunzStoare fie- so 
carei role dintate, prevazute cu niste ele- 
ments taietoare. iar la partes superioara 
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a fiecarui brat cardanic inferior, este f i- 
xat un fus cardan ce se af IS Tn inceriorul 
unei role largrtoare. la extremicatea ca- 
ruia este montat un brat cardanic su- 
perior fixat (a randul sau, la partea supe- 
rioara. pe extremitatea unui arc eficoi- 
dal, ce Tnconjoara tubul de spalare si 
ghidare. arcul elicoidal asigurand expan- 
darea sapei de foraj si aducerea bratelor 
cerdanice inferioare si superiaare to 
pozitie orizontafe, la iesires din extremi- 
tatea garniturii de prajlni. 

Prin aplicare8 irwen^ei. se obtfn 
urmfitoarele avantaje: 

- reducerea numSrului mare de 
marsuri execucatB pentru operatiuntle de 
schimbare a sapelor; 

- cresterea sigurerflfei Tn exploa- 

tare: 

- reducerea costurilor forajului. 
Se di, Tn continuare, un exemplu 

de realizare a inventiei Tn legatura si cu 
fig. 1...3, care reprezinta: 

- fig. 1 . secpune longitudinal prin 
sapa da foraj, expandabila, aflatS Tn irv 
teriorul gamtourii de prfijini; 

- fig. 2. - sectiune longitudinals 
prin sapa de foraj, expandabila din fig.1 , 
tn paz$e de lucru; 

- fig. 3, vedere frontalfi, de jos a 
sapei de foraj, expandable, din fig. 2 . 

Sapa de foraj. expandabila, con- 
form inventiei, este alcStuita din niste 
role dtntace 1, asezate la capatul inferior 
al unui tub 2 de spalare si ghidare. Pe 
cubui 2 de spalare si ghidare, sunt ar- 
ticulate cu sjutorul unor urechi de fixare 

3, niste bra^e cerdanice inferioare 4, 
wespunzatoare fiecarei rate dim^te i. 
ce pot fi, de exemplu Tn numar de sase. 
Bra^ele cardanice inferioare 4 sunt pre- 
vazute cu niste elemente taietoare a 
care devin active Th pozitia de lucru a sa- 
pei. 

Partea superioard a bratelor car- 
danice Inferioare A sustjne un fus cardan 

5, ce se afta dispus Tntr-o rola Orgttoare 

6, numarul rolelor largitoare 6 fiind egal 
cu numarul bratelor cardanice inferioare 

4. La extremitatea superioara a fusului 
cardan 5, este montat un bra£ cardanic 
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superior 7 a caruf parte superioara este 
fixata pe extremitatea unui ere eJicokfal 
8 de traqiune, ce lhconjoarS tubuf Z de 
spilare $i ghtdare. Arcul eTcoidal 9 per- 
mite. phn revenirea sa, la iesirea sapei s 
expandable dintr-o garnitura de prajini 
9, prin care a tost introdusa la talpa sen- 
dei, axpandarea sapei si aducerea bra- 
talor cardanice inferioare 4 si bratelor 
cardanice superioare 5. Tn pozitie onzoo io 
tala. ilustrata In fig. 2 . 

Lb partea superioara a tubuiui 2 
de 6p£tore st ghidare, este dmpus un 
centror 10. ce asigurS pazta'a optima a 
sapei fata de axu& sondei ?» fa^a de is 
perepi garnrtuni de prajini 9. deasupra 
caruiaseafla un ri^lag cu bH3 11. ?i un 
niplu 12, ce serveste. drept cap de prwv 
dere la extregerea meoanicfi a sapei ex- 
pandable, cu cablu si rac de prindere. zq 

Garniture de prajini 9 mat cu- 
prinde la partea inferioare un ^Hj 13. 
pentru fatilitarea extragerii sapei expan- 
dabile $i un dop de cauciuc 14 pentru 
mentinerea unghiukri actrv al brawler as 
cardanice inferioare 4 $t bratele carda- 
nice superioare 5, 

Oupfi introducerea sapei de foraj 
expandable la talpa sondei. se deschide 
ie^irea la sondS $i cu sonda 1h echilibru 30 
hidrodinafnic, se ridicS circa 2.. .3 m. de 
pe talpa sondei, garnitura da prSjini 9, 
ce poate fi da dimensiuni 5 1/2 in., 
pentru degajarea sapei de foraj expan- 
dable. Se reia circulate, cu una din 35 
pompe urmannd presiunile. Se execute 
apasarea pe sapa prin angajarea siului 
13 pe bratele cardanice superioare su- 
perioare 7. Se trece user la turatie de 
regim, apasare si drcutatie si sa yne tot 40 
timpul sonda sub observa^e. La cons- 
tetarea uzucii rolelor sapei, se proce- 
deazfi la extragerea sapei prin circulate 
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inversa sau Tn cazul. cand sonda pierde 
fluid de circulate, opera^a se executa 
mecanic cu ajutarul racului cu cablu. 

Inaintarea la talpa sondei presu- 
pune exercltarea unei apasari pe sapa. 
ce se reaftzeaza prin prajinife de foraj 
care sunt supuse la fiambaj si la torstune 
impusa de rezistente rorii. Pentru a se 
diminua efeccul ftembsrii Jntre sapa 
expandabila si prfijini, sa interpun pra- 
jinile grele care trebuie sa echivaleze cu 
greutatea tor, tocmai valoarea apasarii 
pe sapa. De asemenes, se are In vedere 
ca treceriie de la 0 sectiune la atta sa nu 
fie brusc executate, pentru a se evita 
pericoluJ ruperii prin oboseala a gar- 
niturii. 

Revondicare 

Sapa de foraj, expandabila. preva- 
zuta cu rola dintate, fixate la capatul 
unui tub de spfilare si ghldare. carac- 
terizata prin aceea ca este prevazuta 
cu ntste urechi de fbcare (3), dispose pe 
tubul (2] de apalare si ghidare. pe care 
sunt articulate niste crate cardanice 
Werioare (4), corespunzatoare fiecare) 
role dintate (1), prevSzute cu niste ele- 
mence tSIetoare (a), iar la partea supe- 
rioara a fiecarui brat cardanic inferior 
(4), este fixet un fus cardan (5) ce se 
afla Tn interiorul unei role largitoare (6). 
la extremitatea caruia, este rnoncat un 
brat cardanic superior (7) fixat la randul 
sau. la partea superioara, pe extremi- 
tatea unui arc elboidal [8). ce Tncon- 
joara tubul (2) de spalare si ghidare, 
arcul elicoidal (8) asigurand expandarea 
sapei de foraj si aducerea bratelor car- 
danice inferioare ?i superioare (4 si 5) Tn 
pozitie arizontaia, (a iesirea din extremi- 
tatea garniturii de prajini (9). 
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[54] EXPANDABLE DRILLING HOE 



[57] Summary: the patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for fluids, in 
mining and other industrial work. The expandable drilling 
hoe ensures the introduction of the cutting parts into the 
bottom of the well and their activation without pulling out 
the unit, due to the fact that it consists of several dented 
rolls [1], each at the end of a washing and guiding tube [2]. 
At the lower end of the washing and guiding rube [2], there 
are some fastening handles [3], on which are installed 
lower gimbal joint arms [4], corresponding to reach dented 
roll [1]. Each lower gimbal joint arm [4] is fixed into a 
gimbal joint shaft [5] which is located inside an 
enlargement roll [6], at the end of which is installed an 
upper gimbal joint arm [7J. The upper gimbal joint arm [7] 
is attached onto a helicoidal spring [8], which ensures the 
expansion of the drilling hoe. 

Claims: 1 
Figures: 3 
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The patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for 
fluids, in mining and other industrial work. 

We are familiar with a drilling hoe with 
multiple rolls consisting of enlargement, 
absorption, guidance and dirt collection sub- 
components. 

The enlargement sub-component includes an 
upper flange which provides a coupling with the 
drilling unit and which is joined to a lower 
flange through a tubular body and some ribs. 
Peripheral cogs, as well as some supports to 
which are attached some intermediary cogs, are 
fastened to the lower flange. Sub-components 
used for displacing rocks are attached to the 
intermediary cogs. A tubular shaft, attached to a 
flange containing an absorption pipe, is mounted 
on the tubular body, through radial-axial 
bearings. 

The absorption sub-component is solidly 
attached to an enlargement sub-component. 
The guidance and collection sub-component 
contains a tubular body, to the edge of which is 
attached a trunk-conic platform with its larger 
base pointing upward, into which are drilled 
circulation holes. 

To the tubular body and the platform are 
attached some ribs and inside the body is 
mounted, through radial-axial bearings, a tubular 
shaft, having one end attached to a lower flange 
of the absorption sub-component with the help of 
some positioning pegs. Between the body and 
the shaft, there is a circular space full of 
lubricant, sealed from the outside through 
circular gaskets. 

The expandable drilling hoe, according to 
the patent, ensures the introduction of the cutting 
parts into the bottom of the well and their 
replacement, when used, without extracting the 
beam pump rig unit, due to the fact that it is 
provided with fastening handles, attached to the 
washing and guiding tube, on which are installed 
some lower gimbal joint arms, corresponding to 
each dented roll, provided with cutting parts. On 
the upper portion of each lower gimbal joint arm, 
a gimbal joint shaft is fixed, which is located 
inside an enlargement roll, at the end of which is 
mounted an upper gimbal joint arm, the upper 
portion of which is attached, in turn, to the edge 
of a helicoidal spring which surrounds the 
washing and guiding tube. The helicoidal spring 
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provides the expansion of the drilling hoe and 
brings the lower and upper gimbal joint arms 
into a horizontal position, at the open end of the 
beam pump rig unit. 
5 The use of the patent generates the 

following benefits: 

- reducing the large number of runs 
performed in order to operate the replacement of 
the hoes; 

10 - increased operating safety; 

- reducing drilling costs. 

We provide below an example of 
implementing the patent in connection with fig. 
1-3, which represent: 
1 5 - fig. 1, vertical view through the 

expandable drilling hoe found inside the beam 
pump rig unit 

- fig. 2, vertical view through the 
expandable drilling hoe in fig. 1, in a working 

20 position; 

- fig. 3, front view, from the bottom up, of 
the expandable drilling hoe in fig. 2. 

The expandable drilling hoe, according to 
the patent consists of dented rolls 1, attached to 

25 the lower end of a washing and guiding tube 2. 
Some lower gimbal joint arms 4, corresponding 
to each dented roll 1, are installed with the help 
of fastening handles 3 on washing and guiding 
tube 2. There can be, for instance, six of them. 

30 The lower gimbal joint arms 4 are provided with 
cutting parts which become active in the hoe's 
working position. 

The upper portion of the lower gimbal joint 
arms 4 supports a gimbal joint shaft 5 which is 

35 located inside an enlargement roll 6. The number 
of enlarging rolls 6 is equal to the number of 
lower girnbal joint arms 4. Upper gimbal joint 
arm 7 is mounted at the upper edge of the gimbal 
joint shaft 5. The top part of this arm is attached 

40 to the edge of a traction helicoidal spring 8, 
which surrounds washing and guiding tube 2. 
Helicoidal spring 8 allows, when it reverts to its 
initial position, for the expandable hoe to be 
expelled from the beam pump rig unit 9, through 

45 which it was introduced into the bottom of the 
well, and for the lower gimbal joint arms 4 and 
upper gimbal joint arms 5 to be brought to the 
horizontal position shown in fig. 2. 

On the upper edge of the washing and 

50 guiding tube 2, is installed a centering device 10, 
which provides the optimum position of the hoe 
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with respect to the axis of the well and the walls 
of the beam pump rig unit 9, above which is 
located a ball and seat 11 and a nipple 12 which 
is used as a gripping end in case of mechanical 
extraction of the expandable hoe with a cable 
and a claw coupling. 

The beam pump rig unit 9 also includes, on 
its bottom part, a casing shoe 13, which 
facilitates the extraction of the expandable hoe 
and a rubber stopper 14 which maintains the 
active angle of the lower gimbal joint arms 4 and 
upper gimbal joint arms 5. 

After the expandable hoe is introduced into 
the bottom of the well, the end of the well is 
opened and with the well in a hydro-dynamic 
balance, the beam pump rig unit 9, which can 
have the size of 5Vz in, is lifted about 2 to 3 
meters off the bottom of the well, in order to 
release the expandable drilling hoe. The 
operation is resumed, with one of the pumps 
following the pressures. The hoe is pressed on by 
applying casing shoe 13 to the upper gimbal joint 
arms 7. We slowly shift to standard rotation, 
pressure and operation and the well is maintained 
under constant observation. Upon finding that 
the rolls of the hoe are worn out, we proceed to 
extracting the hoe through a reverse run or, in 
case the well is losing operating fluid, the 
operation is performed manually, with the help 
of the cabled claw coupling. 

Advancing to the bottom of the well 
supposes pressing on the hoe, which is done 
through the beam pump units which are subject 
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to burning and torsion imposed by the resistance 
of the rock. In order to reduce the impact of the 
burning between the expandable hoe and the 
beam pump units, heavy beam pump units are 

5 interposed, which have to be equivalent to their 
weight, precisely the value of the pressure 
exerted on the hoe. Changes from one type of 
action to another are also monitored so that they 
are not performed abruptly, in order to avoid the 

1 0 danger of breaking the unit through tear. 



Claims 

15 The expandable drilling hoe provided with 

dented rolls, attached to the end of a washing and 
guiding tube, characterized by its fastening 
handles [3] attached to a washing and guiding 
tube [2], on which are installed some lower 

20 gimbal joint arms [4], corresponding to each 
dented roll [1], equipped with cutting parts [a]. 
The upper portion of each lower gimbal joint 
arm [4] is fixed to a gimbal joint shaft [5] which 
is located inside an enlargement roll [6] at the 

25 end of which is mounted an upper gimbal joint 
arm [7], the upper portion of which is in turn 
fixed to the edge of a helicoidal spring [8] which 
surrounds the washing and guiding tube [2]. The 
helicoidal spring [8] provides the expansion of 

30 the drilling hoe and brings the upper and lower 
gimbal joint arms [4 and 5] into a horizontal 
position at the open end of the beam pump rig 
unit [9]. 
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Fig.l 



RO 113267 Bl 



[511 IncCl. 6 E 21 B 10/32; 

E 21 B 7/00; 



[figure] 



Fig. 2 
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Fig. 3 
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